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VOLUMEII
Operating Instructions
A. Front Panel Layout
Leftmost on the front panel are five pairs of test points which
give the user access to the position signals from the five magnetic-
bearing control loops. From left to right, the signals and their
scale factors are:
x-axis displacement
z-axis displacement
x-axis rotation
y-axis rotation
z-axis rotation
77 microns/volt
90 microns/volt
3.6 milliradians/volt
1.4 milliradians/volt
0.22 milliradians/volt
The leftmost switch on the front panel opens and closes the
five magnetic-bearing control loops simultaneously using a start-
up/shut-down procedure which takes approximately 5 seconds to
complete.
The next switch on the front panel controls the DC power to the
magnetic-bearing controller circuitry; the green LED to the right of
the switch illuminates when the DC power is on.
Rightmost on the front panel is the switch which controls the
AC power to the chassis, and the AC power-on light and line fuse.
S. Turn-On Procedure
The normal procedure for turning on the system is as follows:
I. Turn on the AC power to the chassis.
2. Turn on the DC power to the controller.
3. Place the "Control Loops" switch in the CLOSED position.
Wait 5 seconds for start-up procedure.
C. Shut-Down Procedure
The normal procedure for shutting off the system is as follows:
i. Place the "Control Loops" switch in the OPEN position.
Wait 5 seconds.
2. Turn off the DC power to the controller.
3. Turn off the AC power to the chassis.
D. Latch-Up Protection
Should the orientation of the translator become such that the
control loops cannot return it to its nominal position, the
protection circuitry will automatically cycle the system through
both the shut-down and start-up procedures in an attempt to recover
control. This process takes approximately I0 seconds to complete.
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DWGNO. DWG NAME DATE
1009-300
1009-301
1009-302
1009-303
1009-304
1009-305
1009-306
1009-307
1009-309
1009-310
Frame Assy
Transport Assy
Layout-Force Sensor Assy
Mount, Carriage-Force Sensor Fixture
Stiffener
Layout/Holding Fixture
Mounting Bar, Rear
Mounting Bar, Front
Support Gusset
Adapter, Milling Machine
1009-311 Rev A Spacer, Transport-i
1009-101
1009-102
1009-i03
1009-i04
1009-105
1009-106
1009-107
1009-108
1009-109
1009-110
1009-111
1009-112
1009-200
1009-201
1009-202
1009-203
1009-204
1009-207
I009-208-X
1009-209
1009-210
1009-211
1009-212
I009-213-X
1009-214
1009-215
1009-216
1009-217
1009-218
1009-219
1009-220
1009-221
1009-222
1009-223
1009-224
1009-225
1009-226
1009-229
1009-230
Pole
Base Plate
Pole Piece, X-Axis
Gusset Bracket
Gusset Spacer
Annealing Instructions
Annealing Instructions
Shaft Assembly Instructions
Toroid
Bearing Magnet
Pole Piece Assy
Bushing, Force Sensor Test Fixture
Pole Piece, Z-Axis
Plate, Adapter, Outer
Plate, Adapter, Inner
Shaft, Magnetic Bearing
Plate, Upper Transport
Magnetic Bearing Assy
Shaft Assy
Bar, Upper - Flux Return
Bar, Lower - Flux Return
Support, Inner Frame
Support, Outer Frame
Spacer, Flux Return
Target
Sensor Mount
Mount, Force Sensor-Left
Mount, Force Sensor-Right
Block, Frame/Sensor Interface
Base Plate, Force Sensor Test Fixture
Winding Plate, X-Axis
Winding Plate, Z-Axis
Mock-up, Encoder Block
Base Plate, Holding Fixture
Clamp, Holding Fixture
Holder, Rod - LVDT
Mount, LVDT
Optical Head Mock-up
Schematic, Magnetic Bearing Controller
23 May 89
28 Jun 89
6 Jul 89
18 Jul 89
1 Aug 89
ii Aug 89
ii Aug 89
ii Aug 89
12 Oct 89
20 Nov 89
17 Jan 90
20 Aug 88
20 Aug 88
12 Jun 89
12 Jun 89
Ii May 89
i0 Jun 89
23 Apr 90
12 Jun 89
14 Jun 89
19 Jul 89
ii May 89
ii May 89
Ii May 89
ii May 89
ii May 89
20 May 89
23 May 89
20 Jun 89
20 Jun 89
20 Jun 89
20 Jun 89
21 Jun 89
20 Aug 88
30 Aug 88
17 Jul 89
18 Jul 89
18 Jul 89
19 Jul 89
31 Jul 89
4 Aug 89
9 Aug 89
15 Aug 89
15 Aug 89
20 Aug 89
29 Aug 89
2 Feb 90
2 Feb 90
II-3
DWGNO. DWGNAME DATE
1009-231
1009-232
1009-233
1009-240
1009-241
1009-242
1009-243
Schematic, Start-up Circuit
Schematic, Capacitive Sensor Interface
Schematic, 16 kHz Sinewave Generator
Layout, Magnetic Bearing Controller
Layout, Start-up Circuit
Layout, Capacitive Sensor Interface
Chassis Interwiring Diagram
2 Feb 90
2 Feb 90
2 Feb 90
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SatCon Technology Corporation
71 Rogers Street
Cambridge, Massachusetts 02142
(617) 661-0540
Drawing #1009-106
Annealing Instructions for HyMu-80
i)
°F)
2)
3)
4)
Heat to 2100°F in dry hydrogen atmosphere (dew point below -40
Hold at 2100 ° F for 3 hours
Furnace cool to 700°F at 350-600°F/hour
Air cool to room temperature, rate not critical
NOTE: Oil, grease, lacquer, and all other contaminants must be
removed before annealing. Individual parts should be separated by
inert insulating powder such as magnesium or aluminum oxide during
hydrogen anneal to prevent fusion to holding tray or each other.
SatCon Technology Corporation
71 Rogers Street
Cambridge, Massachusetts 02142
(617) 661-0540
Drawing #1009-107
Annealing Instructions for Silicon Iron-C
l)
2)
3)
4)
Heat to 1600°F in wet hydrogen atmosphere, rate not critical
Hold at 1600 ° F for 3 hours
Furnace cool to IO00°F at 150°F/hour
Furnace cool to room temperature, rate not critical
NOTE= Oil, grease, lacquer, and all other contaminants must be
removed before annealing. Individual parts should be separated by
inert insulating powder such as magnesium or aluminum oxide during
hydrogen anneal to prevent fusion to holding tray or each other.
SatCon Technology Corporation
71 Rogers Street
Cambridge, Massachusetts 02142
(617) 661-0540
1009-208 SHAFT ASSEMBLY
i) Fabricate piece parts 1009-201, 1009-202,
drawings.
1009-203 per
2) Assemble parts on flat reference table, tighten bolts.
3) Drill and ream through pilot holes for press fit with .0625
dowel pin (.090 deep in 1009-203).
4) Match grind 5.600 shaft dimensions per 1009-208 and mark parts
for correct re-assembly.

t
0
0
tO
D
mcD
m
I
o_
.. _ tal
_1
0--
2
0
o<
_un
_d
Po
ai

0111
c_
Lu
LJ
I--
IL
LLJ
J
iQ
i
c_
Q
4 •
i
.<
r',JG
o
%,
It
i
o
m
\
m
0
E
t
<
m
,j
lU
<
u
o
1,1
11
a
m
w
E IF'_m
U
_J
oj
t"--
ff,
_.A
tJJ
__1
r-
_:._j
N._ _.-
I
-o
,.ft..
t--
I.i.j
w_
-.- .-- r-.-_ "1
| uo_._ _
_11_,,? o
r,.j -.I
- _
I
I
I
c_
).
• m m
Lkl
F- kO ,'-_q_
Z Z'_
<_ r" _--
F---_
u._l - .e:_ t._
_ _ -J
I
i
!
I
t
V
1o
N:_J
t.r) c_ _ _1
P,.J_0 .C__
;1 j
._J
o
z
_t._
LLJt._J
>-
.._J
Z
F--
r_
e,(r,
t--c_
taJt_
_d
!
i
=
=
i"..-
_=lO__
t',J
t_
,.j'_ I
-.l'l ,,
-- \ __.__
.,,,%
+
cc_
o
rC_
_ -- L',,J L I
b
\ ,.._ ]
r,J
c [:_...
•"_ L,J..J_
.,-,, r,J
r,J
It./
..-I
t_
LLJ
<::_I
2
Z
y-
..A
-rr_
_-_d ,,4
r_
I
Q
y-
I
>..
--r
"'1
LI_
LO
0
!
o
+
0 i
(DO
8
,_11-,
oo
I
i
>.
0T
2,
°.C:_
+1 0
I
I
I
" t-I
i__
[
i-J
0 0 0
I
I
_1)
I
f
oO
o!
If
N
/
....9 r'_
U.I .--I
I.i.
_ "=1::
' I_1
0
0
×_1
',_'M
o
O0
oO
6
w
p.-
c_
Z
old
-...1 ¼ J ¢_)
Y- o F--_
t__.j 13_ ii: ,,_
,,_F- __J
>--
__ --J
M-) t._
-- mS-"
_ __
i,, ___ _W
I_ :5_)--
- _<_
g'_ -11
Q
ff-t__
'_--3
i
i
•----t t:_
I
mm q t_
(0 (0 ,
(0 o (_,
0 0 _0 O"_
• •
________
/
.- /
I
I
I
I
'ilI
I
II
I I
i!
_0 _
-_._. Z _',.J
p-
i w ...J
tlJ t.L
w,',.J
,_'I- .
_..i _
!
\
\
\
m \
F- _ ",
oV_
tm
Z ".}
ff .:
t._ ,fj
I-'-
ILl !
C9
I I
\ i
_go
I--
_.1
IN.
u.1
<1 u_
°
I.i..t
I--
o
"7
!
z
i
V//
I
I I
I
r_ __
U_-4
°f,j
Lt_
hl,
j" r_
-- gn
_23
--J ....1
u.J _J
0 L_. ,'_J
IX L.
t"_ um
_J
o
121
d
,_e,,
__{_I ,
I
"-r_
_J
_ r
ff-
"_0
t---__
LUN
Iv_ I
0"
I-- ...
_- r,.l
I
Z
II
i
i
Z3
r,,,. i
_.l_j
-J t_,,.-
I,, __rJ
,_ I.D ..j
t"J x t,j 1_7
i
\.
<3
t._
0
W<:I _
/
,,r'_.-.I ,_J
r_ {_.. _.,__'_.
r"--
.%-
,Z.
=_
L_
I--
o
Z
"-r r,J
o
,...3 t,J
-=: r,J
I-- 0-.
7-o
o_
!
L
, 1 _
i ! I
_ I&_¸
g=, _,-
N:: I..
t_l _
I _o
_ "l-_
_1,_
_1 ._t .
1
0 "\
L)
°i0L)
°
0"_0
.x
L
0 o
"3
u_
I
i_. '_
1
_m
!
I----
I
u
o
uj
_TLu
I-- t.L LL
LtJ
LLJ:3:
T_.
I
-\ \
,\
o ©
©
©
© o
J
v
[._1or2
t_
t"J
I
._-
:z
--,/- !
(r-
I
toff.
_:E Q
tl..l
Z
z
E
.-..I
u_L I
LI_I ::_
L,,_I
__
- I
I
C
p--
.M
i__uJ
Y',r,
t_--r
u_l
e-J
r'4
I
t_:Z
,_.n t,4
I
::_ff-
u.J _,j
O'-
t_: IJ"
_°b.l
• I
to6"-
____.
..2"
,r,.l
• i o
×!
I
Z _I
_ c
Lx..I
_._] ._-
t_
i
C_
tO .
t._ -I-I
.._ 44
I
i
I
C,
I
f
L_
L
t
I"--
_3
,-J
""4"
.,_, _v _
,bJ
l'.-J L._ _.u
"-...._ _3 j
0
I...j
/'-_ z--,, C3
_..I
r,,
l,J
l',J
t,
o
-1-"
_.J
-I-
>
I
zizz_ !
L_I "- I_ e--i
• • •
i
i
I
i
|
J
_I-I-II "
i..-.,- i
LPl I_
•iij
i
. LJ.
i i --T
I
u_
..J
I.l.
i_ rj _.]i_," _._ _]__._ -'t"_,._t_ I.J.
.o_
I
_J
.sl
"I
i
• -l-I
< •
• 4.1
oq
HI
,,m
I.--
I--
Lt.I "_
"' Iz3
,,,-,o
i_1 Lt- _,'_ Li-.I
t--
Z
U'3
uJ
INI "_
1.0
...I l_l u-I
w I.LI "-r
0
N
"71_
I.U
_.I,_ _
LI.I LI-I
.. I..L 6d W
.LI
-.-:_
Q
:Z
i//"
,,/ _'" • .,1 0
uO
--- , t
----4 I i
-I
i
i
a
,..9 b-J
! ....
tD
r_
__
_ Q
G
i
_|__
_ klJ
L_ --_
h ___
r,.-" C_,:
t_.u _'.:s
_ Cb
_ •
_.j I
!un
<_
<_,
__1 • +1
t4
' I
!
!
!
|
V
uu
_i_I.LI
z
_ mn
I
-|
I
o
i
I
0 x
.J • ..,_1
I
I
i
I
-_'--- -0- --.'
I
, I
--_ ....O
I I
i
I
i
G
p-
|
__L
i
%
o
"_--3
L_ _d_
j__. ----
:_h -,
t2 "1
kl _-'
IE'
_ 44
_ °
I._ "+t
.../
-IN
0
"Z
¢-J
LL
_j
c_
UJ
-r _- IN"
tp o_
-'_d
if-.
r_
t
0
r_
go
f
I
u_
CD
I
! "I
I
CD
LL
"I"
_-LJ-
..j ¢-)
1
.,_ <I: lx__
,q_w
c_z_
<DC_
CD u'l r"-
0
,
<:3
Z
<D
m
i_0 _,
_G
C_t:--
>( ,
I-- I
_. I%--
I.-._ --
7, I'_,_
Z I_:_,
°_
I._1o
_1_
_1 t _
I---I--_
1-..1_
IX I--
zIZ
F-
(D J
r-_-
!
.L ....
F
r'--
_0
I
LFJ
f ..
i ---
_p-
La_ --J
e,j --J
_u.j
"_tD _.j
--J t,)
rx z ..._-
I
t(]
V'-
;41
0"
r,J
iP
(,.a
j_ ,0
cd
, i.f_
i
i
tx_. _, ._j
_j_
,-.I
.-; <::_ 0
Ks.,_
-n- _ I.O
_ ta- I_:: Lu
Lu
_..2"
z
_d
I
t.O
i
O
I
I .
o
_ r _-
"i e'_'-:i
[
i
r
\
I
u2.__.
{I"
p-;
,,.,,
v'_
WL.u
w
.. I.L r,,- v-_
Z
i
1 '
i
I
I
L_
p--
LPJ
i ;
i - ,,..9-
? ! _.
1
I
r_
--:f-
L_
\
L_ \
_ I.L.l
<_) .__l
Lf_r,
n
t_
_u
I
d"
c_
,0
I----'-"
I'v r-,J
-_ I_
-_ lu.
, -_,_
,__I__
I_
i..,.I
_i Ill
_,1 I-H
<::)_
{,,j
t×I-H
.m.
I
I
\\
!
i
c)
LO
i
_i
_J
uJ
uJ I_ L..j
W
:Z
i_n
p_
r,,",'
I
i
l'd
i = --
f
| -i
C_
_J
]
!
z _ _j
-- °-JiX
_.._Z --;_._",.J
..........i_' 0
I
[
?._ _
I
- .j
- I
° I
..............I
!
I
¢
o
V
.y
<:[
z
L/)
L r,,-
,0
z
l
L_t')
L.J
<._
:",.1
=<
<..[
_J
I
I
• "'- _..j -"" -
' r'--
I
I
t,"_
1
l_
_...-. ,
J,
_:_ I__!
- -_i
:: 5-
....t _._ jL
,_o j
_ ,
_ 4
_x
u_x. 2
....1 +
cl
f
+
V
w_Jrv
_J CV _C_
c_rv
-- y-_
LL _V_
LL.I
Z
I
"I
¢,J
f
LL
_7
/ !t
I ,
_I o-_
q_
o, ,,1_
mJ
oi
.-J
I
L3_
c_
X_
..J
_3
-1-
i
I
i
c_
_Z
LIJ
,,J
,,J
I
T"
c_
I__
_LF_
I
c_
°
-H
-H
+4
itl 1.1.J
Z
i
--I<...7
2
_3
t_.
_q
!
"7
× "1
'_ t_ 1
-- °_t,J
L,
\
/.J
. JJ
f
_Ot.u
": r,,
I
\ .... i
i
• _.
N.I
l_
I
/
|
d
I
C,
IP
I'd
%o
L_J
...1
I-
!
t.u
;t,,l
I
J,.._
J_
J
-,H
G
-H
0rx,
I
in
r_
0
T
in
o
0
0
T
h--
D
b-
U
_n
lj.l
_o
LO
_J
0
;Z
0
cn
m.
o
r-
T ,
I
I
!
0
0
-I-I
o_
0
I
I
I
I
I ,
I
lJ
a
w
t-I
r,-
o
I
,-'I
Ol
tn
i/i
co
Mu I -
_0
I-I
@4
Ln
_D
r--
_o
! ° I I11
÷ .
,<
,-4
u_
r-.
_o
li ...."w
¢
U
E
=. = I
i.. 0 ! .
i. u
mD e.
mo
I
_+
I '(
+
= $ o
÷
m
a
=
=._
IM i i_i
_. I_ I I_I
I_ I:I"
J !_ !'!_-
k IZ I Im
_la 11=4 i II
: I--'- I ,"-"
_ iml i
i ®i-,"
" I_"I'i=
1 II'I I I.;
q I_ I'-I,_
id_ i I Jm
I "" I.._
= 1 o F - T
m_P
m
m
CO
! ° i
o
u_
_(--_
J_
, -'-J[--'_
f
0
°_J____
wqr
KN
• 0 ,
M
O _
Z
0 --
• Z " _
C,_ o
U
nJ ,.
C_T
,q:p
In
F"
. -, f_
Siliii°  io i_0._I_, ol. '!
,/'_o b
I :_" ckl
.° E:i_l[J.,o_. I:_.
? OAZ_O.._A.__O
Cl'A
v a
:
_.._. _:_., _I_Iq..,_i-.q-"
q,
;od * . r. i,
_A
i
T
IJ _tj u U _ _.llj _j _I
_:
_'_ i
i, a, :
_ ,_ ,._ ,_ _ ",_ _"
,_- ,._
i i|
t
.>4_
i
i
>-
__I
/\
X /
Q_
T-_T
STZ._T_
_L __ __1
b
I-
0
+
_ 152
